VEee bl ¥ o)led AF al> (slatan ;o g psle aloe

Journal of Nuclear Science and Technology
Vol. 96, No. 3, 2021

(2Ol b oy STl it sy 50 00 dloms! (595 (Plg5 sl 9 yLis by y (oo
So 550 )3 by

#Y . B . Yo Y . \ . \
239 Ol y Lo joozmo ¢ (LblMe dgezmo ¢ LS 93l aod ¢ Jlog |yt ¢ (o s
Ol = s APAFENTINE iy Bgais ol Canio 5 ol oSSl Sy 3ud (s0uSils ¢ JsSge o3l 09,5 )
Olrl =l AFYRADINNT sty Bgaro ll (o3l 6551 QLo cslans (1528 5 psle oliaghy (soslsS Slais,sld 5 Siigish (soaSingy ¥
*Email: mrashidian@aeoi.org.ir

g3 g4l
AUSIF allie by gl AUTITY calie il o b

oS>

dar 5 PMMA) o3 STn Jitn ol S50 0T 655 Al 5 s 5L Slasitn osls o Loyl (5,5) 235
ol dox 5l Gl slo iz jo Sl 05 (6 ) T3l casy g oog oy, aile ala Fhg 0s Ll Jdoas a5 el ol el
sl jo Sy S8 H5d albin] w3l YL sla Sau i g Qb slaws S g csdllas cpl 5l Bas ol o)lig ) Sag sl
QB 55 5 Sl o b iz ap dlex Sl ol )5 Sleogas i s PMMA Lolly s (55, 52 0ad sl glalisloy,
yid bl o 5l YL gl Fau s ;0 PMMA oy mhaw 59, » ba)lisle ) 65 IS8 ,Sily snw] cavsdy gl .ol 00 (5,19
9 Ol oy o )lislog ) slay 5 o515 yerdy e 4 (60,55 Gl Sl Ll L ccell Syl Sy o el S S
laFals 03l )0 0,5 oo JK& ba)liSlug; 45 (spelie W9, 525 ol (63,95 2 (b Slans G 3 (S sls GRIEIL sl oo ralS
3 el 0als (6503l fag Sea VBV e Sl y Sl U slay e paile 2 Jo5 80 s casdllas (ol S (o 9 )90
o PMMA ol ceSs oy 5 6550 6)ls BB i capo Gl Ske adllas (ol @l iy 228 @l b gl
el S I 50k £

St S8 ooy 555 5990iS PMMA 1ol o i3l ) W0 flgands

Investigating the created microstructures and the induced changes in
optical properties of PMMA by irradiation of a CO; laser
S. Sohrabil, M. Vesal!, H. Pazokian?, M. Mollabashi!, M. R. Rashidian Vaziri?"

1. Atomic and Molecular Group, Department of Physics, Iran University of Science and Technology, P.O.Box: 16846-13114, Tehran — Iran
. Photonics and Quantum Technologies Research School, Nuclear Science and Technology Research Institute, AEOI, P.O.Box: 14399511-13, Tehran — Iran

N

Research Article
Received 10.6.2020, Accepted 27.8.2020

Abstract

Laser irradiation of polymers leads to the change of structural and optical properties. Because of its
favorable features like cheapness and biocompatibility, poly (methyl methacrylate) (PMMA) is one of
those polymers that is in widespread use in different areas such as manufacturing medial microfluidic
devices. The aim of the present study is to investigate the effects of the pulse number and the above-
threshold fluences of the CO- laser in the creation of microstructures on the surface of PMMA polymer
and variation of its optical properties, like absorption coefficient, refractive index, and bandgap energy.
The obtained results indicate the formation of microstructures on the PMMA surface at the above-
threshold fluences of the CO; laser. At a fixed fluence, the density and width of the microstructures
increase and decrease by increasing the number of incident pulses, respectively. By increasing the
fluence at a fixed number of incident pulses the same trend forms in the microstructures. In the range of
investigated fluences in this study, between 10-50 J/cm?, the width of the microstructures is measured to
be between 10-15 micrometers. Consistent with previous experimental results, the results of this study
indicate the enhancement of absorption coefficient, bandgap, and refractive index of the PMMA polymer
after interaction with the CO, laser.
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